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ABSTRACT : PURPOSE: To produce a metal filter for sieving ultrafine particles having uniform holes
and high aperture rate by an electroforming method on an electroconductive base plate
using a photomask having a light-shielding material of interference fringe pattern obtained
by the interference of laser light.

CONSTITUTION: In a transparent base plate 17 made of glass or the like there is
provided a layer of a light-shielding material such as Cr or the like thereby to produce a
mask original plate, and a phtotsensitive material layer 19 is applied on the layer 18. Then,
an interference fringe pattem is baked on the layer 19, and developed to form a resist
pattern 19A. Then, the exposed layer 18 is subjected to etching through the layer 19A.
Thereafter, the resist 19A is exfoliated to obtain the object photomask P. Then, by use of
the photomask P a fine diffraction grating pattern is baked on a photoresist layer 20 by
ultraviolet rays 20, and developed to produce a resist pattern 22A. Then, a metal 23 is
electroplated by using an ordinary electroforming method. Then, the metal 23 is exfoliated
to obtain a metal filter having uniform ultrafine holes having a hole diameter of, for
instance, 1 or less, and a high aperture rate.
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BASIC-ABSTRACT:

Mfr. of metal filter comprises (1) printing a fine pattern on photosensitive

layer formed on a conductive substrate, through photomask, (2) developing the
fine pattern to form resist pattern, (3) depositing metal on the conductive
substrate having the resist pattern by electroforming method, and (4) stripping
off the deposited metal from the substrate, in which the photomask having a
light cutting material in an interference fringe pattern of laser light on one
surface of transparent substrate is used as the above photomask.

The filter of the present invention has pitch about 2 mu m and opening dia.
about 1 mu m, and may be used for sieving fine particles.

In an example, resist of about 1000 angstroms thickness was applied on the
light cutting material layer (Chromium) of about 1000 angstroms thickness
deposited on a transparent glass substrate by spinner. The resist which is
photosensitive was printed by dual light flux interference light of argon laser
for 10 min., and was developed, and afterward exposed chromium layer was
chemically corroded, by which the resist was stripped off. Thus, photomask
which has diffracting grating pattern of pitch about 2 mu m was obtd. Using
this diffraction grating mask, the resist applied on the stainless steel
substrate was printed with super voltage mercury-arc lamp, and was developed,
and was plated with nickel. Thus, metal filter of thickness about 2 mu m was
obtd.

TITLE-TERMS: METAL FILTER MANUFACTURE FORMING FINE PATTERN PHOTOSENSITISER
LAYER FORMING CONDUCTING SUBSTRATE THROUGH DIFFRACTED GRATING
PHOTOMASK DEVELOP
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ABSTRACT:

PURPOSE: To produce a metal filter for sieving ultrafine particles having
uniform holes and high aperture rate by an electroforming method on an
electroconductive base plate using a photomask having a light-shielding
material of interference fringe pattern obtained by the interference of laser
light.

CONSTITUTION: In a transparent base plate 17 made of glass or the like there
is provided a layer of a light-shielding material such as Cror the like
thereby to produce a mask original plate, and a phtotsensitive material layer
19 is applied on the layer 18. Then, an interference fringe pattern is baked
on the layer 19, and developed to form a resist pattern 19A. Then, the exposed
layer 18 is subjected to etching through the layer 19A. Thereafter, the resist
19A is exfoliated to obtain the object photomask P. Then, by use of the
photomask P a fine diffraction grating pattern is baked on a photoresist layer
20 by ultraviolet rays 20, and developed to produce a resist pattern 22A.
Then, a metal 23 is electroplated by using an ordinary electroforming method.
Then, the metal 23 is exfoliated to obtain a metal filter having uniform
ultrafine holes having a hole diameter of, for instance, 1&mu; or less, and a
high aperture rate.

COPYRIGHT: (C)1980,JPO&Japio



® BFEWNHT UP)

O #F o R 2B

SRM7A NS —DODNEBE
1M RORE

ulﬁiﬁkmﬁt&ﬂﬂttﬁLkﬁ.ﬂ
 RRENBBECIA TR 2 ERLTRBSS
—-v kBT AR, ARL TV SR SAEF—F
&ﬂmL‘KMTﬂvvz)ﬂ}—VtHTB
3l&¥ﬁjmzv9)u7t—iyfﬁml
OQltﬁmé!.ﬁletiﬁﬁﬁﬁeﬂ
?cenxogl74y;—knatbwﬁn
mm1.LE7*p~z9tL1.v—#—ﬁ
0¥$ﬂﬁ!—7ﬂﬂkﬁﬂﬁt§ﬂiﬁﬂ—

§05K1T57#}124tﬂlhbtttﬁ.

RLrTHEGRMTAr2—DOBRE.
IRBORMIRRH ’ _
xamu.ﬁ—nan&tmu.un!om

WERH&?bbebﬂle74kl—0

ﬂﬂEKHTb%DTbE.
Hx. B, GATPORSKNED, B,

-_— —

-107—

e NBISHELAR MW AB55—97220
@Int. CL.2 B FFNBEREE S BEFns54(1980) 7 A248
BO01 D 39/12 6939—4D
B07B 1/00 6439—4D RPN 1

1/46 6439—4D EEHR RER
GO03F 1/00 7447—2H
(£ 4 B
QEB’T 1 Ny —DRERE ERSEEXEEL 1 —30—7
@% WM F IFEH
O% B PB54—3933 WHEEAFPTHAE 1 —10—6—
@l B F854(1979) 1 B19H 505
@F B & RBRZ Ol B A XKBEXOBBEX&H
A TRATEy 2 — 9 —2—1014 HESFEEETEmEE 1 TH
@ W F $EEMHK 12&#
AT K AET1708 @R B A #EL NEETER
@% B F BEER
] e 3 Wlﬂﬁobbmbﬂ.mﬁﬁmmﬁm74~
S—H=vrrd MR inogkt, BAN
I BADE K BEhAUVIX L AS—r R THANGER

PR A v adT B EXINNBIATED,
anu:~a:nn§ﬂﬂbwn74~;;f
H30, LBRCGLTERBES s HTDOT 4
F—LHBEINTWND, '
LA L eS|
ha7+r =22, AR, WXKEheMHAY
BAICINENSTIRTHEND S8 — B DL
bhTwas, AHM, AMECTREB AL — 2
EHHILIKR LV XOERE EAMRD D,
cont. BB s sHTOERT A A s —
YA, BRB S s DA s - hHT
27+ wx2%kNMLT,

vVIOXPORBRENECMEMAZ

56HLH7 &V
sAarBABH LA ABRGEEE / EXLBAD
BEKINDVISR AL -V Ik BREL (R
r Ry LY IR0,
vrr AR EOgKI YRR Ay ALT
(/B4 L{RMIROL)ABA®Es sk
D72 Ars—RkBELER, 7ArE—I UK

—3 —

XEOBRBIC= /nr



ﬁﬂxBMIL(Rllﬂlcltl.(hfﬂ-‘(ﬂlci).
VX rHRE, A5ty L TEBHEY R
PTH (B /RS LM IBMA ) &£ CHF
ROBHBEXNTAHI AL - MNHTHEL &
BT bOAARS, COFTELIHBLAIARE
HBEELEOV ISR )R a—viposrixp(
BHBYM TR, MAEREITETET
THLLVWIRAYH LTV A,

ERUAL, vY-—RXOFBRIDTHBGAL
FHBASI—ORMRETREY T+ H 74+ =
zﬂkﬁh.ﬂl&&ﬁin;vﬂrav;—
LY I BERINERT AL v R2 N2 —
RTH—LEARBEARL LOMALEDO BN &
BNATHER7AAr 8- WRTEFTEYS
#trsbooTth s,

BT, tROXFRALOVWTHRTLLEL D
oBp#HECcR®A+T 5,

MIBHRVv—Y—FRCLINZ7+ ) wx%
NETEIADLORERDO~REYRT, WMIBK
PNT/ /R, TFPEDB BV ~F—KDR
EXTHD, /3R, V—F—RXDRFREAY

—_3 -

AL, He-:dv—ﬂ‘-tmlnrcazyox
DRCLDTEY 2/ s BFOEDHBF < 4 —
YERBRCBOEN X,

RANEBEBSRI LV -~ HICHEXET SR N
BIXRNIBV It DELHETHLIWV. W
L, X2Bvox ) LITRBHE, AZ/250
(XBF vy Tv—-—HN), EAR (XB3 5y
27HN), OFPPR(MAMMATISUN) >
e AWV XYy L LTHRHMAEZ, EMR,
ETPFPR, EPR (X@EaFrrs7upP). ox
A3~ (KB ' HP ) EOBEHLV Y x
YDORD, ¥ITr, WYLV, 7 Yo —-—CR
70 L7 eryrYHERMLAKBGEL Y X 0
»Hhe

TAEr v A2 EMBATARRESSR L L TR
BB IR Ay 2 ) 2L IDTED
hhzo s, W20 0, BEKEREDNHE ~
UFAY 72 e~ LOBMEARINE,.

BB, S/PALLILENHHTEHSKY
ANVE—DHBRLAND 74+ =220 B
DAY ETRAHCRTRAGER TH 5H, X

—_— —

—108—

0 MBRIE5S—97220(2)
BBRERNREY : /KBt R ALY —

LART ) Y S—~TH B, ¢t It — 4Ty oy
2=/ ATHWINARLRYEHERTEA DD
ERMII-THAE, /e HLREKES—/ 2
TEEHINAV - " - R AY BT L LDOTH
BAOTIWL > XTCH A, /s 1BV XhAR
TAORBECL VL MAREDERIC L 5 BAR
BexX AR ECRT AR B 7 & ICH B
THEDYBLT I bRV XD RAERTR
2hrt sy h—~rohan,

BeRR, BINOAX XL IDTHMARS
W/ engegonon, AMKIDTHL RS
*3%07:»?9:}»;—70—wkﬁf.

BIRE, M@ THEDOHG hp T 5 Ms
P M T D~ X IR R EHNK s 0BG L
THEOH, BACIDSOTR LA LZAFBFL
SRV s— T, '

FEB A4 DCvrapn, BIBDO=—>
DEFTANSCBET 2XXMI . v —r—r @
DEBYK LT LRATRbDANRS,

2
8 e

asin Ly

[ —

R A IR EORAEE /) 2 222U D
tCB ORI At ENDARENBR /2
E¥AT DA I BEERT o MARBIE =22
REORAEUH S / 2 P REBBIG 7 9 5
RMBEIIARLDOT, MIRNDRLF L LDTF
BRALr—h@eod, A@Thd, XK
QUm4+mMvex)ia—yysy AVR2
nx, ﬂtwld}‘fﬁtfm( LDV

AXNLT. BRLABEUSA/ s % x> 7 005

YL, RnWT, HéBlelRTWL v oy
/'A&Mﬁ¢hﬂaﬁthvtrvz¢P
LK. NCY (B I

T, @RLIAVWYE, XEXF LW AR
AHBBCLEV - ¥ - XX LM LG
W, BBRLITREOV YR LA~ BAL
ARET, KL 0 L BOWMAESSELXER, =
Nv!uv!ﬂﬂﬁﬁmzoﬂﬂL,vvzy
TRETHLIEMRBRULIF P~ ¥ RRT 5,
WHhWAR Y 7 AT ERLIDTOLEETSC
HTEB, LOBRER, MEFTELEL 24
TOBREBRX@ERLTAEASF — o DOHEL
AT X2 DBERRTEL,

—_—¢ -



3 . %BARRS55—97220(3)

ﬂm.ﬂ}ﬂﬁmkﬁﬁmg7#rvz!P anbof.ﬁémra—f»o,/nuTm
HANTENT Ar s~ BWATHERED—B HEThH, BHHAEBRERNDT 44 28— RHEN
HDETRYARMHERTHERTH 5a 21, Y T2 1.
mo@@KRTMC, kR7A v XIPER HT, BEXYSMLOORMAY = LTER
WTSREEE 2/ EXBRER7 VY IR0} Ay AbICAGHCRAT S,
W2ICRBEFBF A2 -2 RAR20T wRH/
mEro s, LOSBM I @bzt (AR Li@BLPNWT, ARAHI XK/ 7 LCK
+rCECINUVS AL A2 —v23AakRD, MEINARAB /000 RO MANEN (20
"Rw, ;ﬂﬂa)x.v; Vet —3 v IERL LYB/tECyy Fv—HBAZ /25 0v
N, Mo RTWM (LRI I XAR S 72 PRty Aa¥yFr—KTH/I 000 DMAK
L.BnTeo 2 B@Aertwod nedairy BELTHBELARENBRR 7 1 ¥ B IRKR
BT HCELINERMI A A —BHATE D, LAXZRXRV T, MARH / s CXX+T DR
tRAPVWTAVWLERE7 V2 HME Betetol, N/ VYoOT ATV -V —D
OIF IV IR IODBCARAMAT F + v I CREFEREY /0P MMEDOH R, KN T,
2y, A, RV AFAr 5T 2 YV} 1o BELTARKCFRRAY /0 MMEDH
(P MM A)Y, XY TENMFETINV—1 I e, AZsasovyxrAAMRBETHRAY
EORBLEAMRTH B, Frrwn, BELRA 2 o o BYEERRE RV D
ERACIABER, DHELLBLT A v 5 — xrtﬂQL.g:nmﬁ?zv+naunﬂ
DHBRAVWAEZ X+ ~A2 A8~ —KZ FRF A2~ MTHT A e X HENRL
LTHEDT, s In@ITHLBRY Ra COBAFBFvRAI2XRAR7TBLRLR
e ERBRLIDTHNHINZILEZ 1+ 5— ’ I, vy 7 v—8HAZ/ITs0TVORD
PDHBH =27 As—vODRBEXLTO I INN — -
_y =
YL (BENH2 s )Ty vAERLE K/ NPICRIBR IR TNEROZV S
tEBEAG@OTCHE>HTARYE, =Y r i Vo7 4=~ Y IENIAEMT A Vs —OOP
yaLTNIR22DERTA A2~ HEBL ATHYMANKRTHANTH . H IR
e _ ) .i%*umhb7trvz?ﬁﬁ0kbﬂv—
corAns—HYrrmae, BHER/ P FERELICARFZRO—H L RTHH
LB —ALk L, BBETFOLINWGTH B, B¢RAPIUMsBRIMIRORXERCI
ELTERTER, cTMbNBEAFRBFArs—vo—RAkrTF
t S LN ERTHH. KRiPPE, EFRALAND 7 4+
RMA/ T7 4w 22 ¥kMETHRAENS w R I MBMED— MY G IR ICKRT BT
MN72c s¥HURILRE, BROBA A 2ABHE RTeHh, BIRR, SREOFERKINES
§¢?7’va7771eruﬂﬂﬁﬁ¥ IArI— R TRTREO—ROSITRAYHS
w22 R EBLAE, LOwX2 kBN, MK AP RTHTAR TS b
ER7Ar2—RBEHL X, F 7 e s s VS —ARENR
L 3 U J 20 e s ¥—bLAT WY £—
EmP s ARICID, EENIAFRLL 73 e 2EMT S —
PEFBF v Ao KABLA, LOBHRF = AERIR IR N R
I BAW, RY A FA 2T 720 V—} /7 8 e 0 s ¥y —NME
(PMNMA) U DR RS-y BRHORAX YRR 11T ]
ysovatktC=vrr i e L TE&RT A 77 ¢ s BEXEH
rr—NEHLR, r 8 s e s MEEHKR
« REHWMK LB It RAENER

—— — 70—

—109—



/9A:-°V~'/'2)4<’—7
10 o« o BHAR

3/ 0 c BWEXE

d 2 e e T Frrrar+ @
22 A s P X} SNF -y

32 s 2R

RAA fBL ), & 1B =

—_ 1 —

.
.

0y . 17

(b) 19

A AL IR R RO

PR TR e 18

—110—

SHRSS—97220(4)

nim k2@
(a) ,
SRR
b, ,
il
(c) 3
= oo wde
d) 3 @
S oS PW‘E
53Im
14 15
13
16
% 15
ﬁ
) T T
1 2 9

L V]

(a)
e |

20, [ 4
|

HE, ,l 2 l ZI g 2
[\\\z\\:\z\\ 3121 ‘
(b) 2,

E?:z\ N 21

(©) za,z

(d) 23
[ =:£




	2002-04-22 Foreign Reference

